Albumin endocytosis via megalin in astrocytes is caveola- and Dab-1 dependent and is required for the synthesis of the neurotrophic factor oleic acid.
The synthesis and release of the neurotrophic factor oleic acid requires internalization of albumin into the astrocyte, which is mediated by megalin. In this study, we show that the binding and internalization of albumin involve its interaction with megalin, caveolin-1, caveolin-2 and cavin, but not with clathrin in astrocytes from primary culture. Electron microscopy analyses revealed albumin-gold complexes localized in caveolae, but not in clathrin-coated vesicles. Neither chlorpromazine nor silencing clathrin expression modified albumin uptake. Silencing caveolin-1 strongly reduced the binding and internalization of albumin and the distribution of megalin in the plasma membrane. However, silencing caveolin-2 only decreased albumin internalization, suggesting that caveolin-1 is responsible for megalin recruitment to the caveolae and that caveolin-2 participates in caveolae internalization. In most tissues, the cytosolic adaptor protein disabled (Dab)-2 connects megalin to clathrin, astrocytes lack Dab-2; instead, they express Dab-1, which interacts with caveolin-1 and megalin and is required for albumin internalization. The transcytosis of albumin in astrocytes, including the passage through the endoplasmic reticulum, which is a compulsory step for oleic acid synthesis, was confirmed by electron microscopy analyses. Thus, whereas silencing clathrin did not modify the synthesis and release of oleic acid, the knock-down of caveolin-1, caveolin-2 and Dab-1 strongly reduced the synthesis and release of this neurotrophic factor. In conclusion, caveola-mediated endocytosis of albumin requires megalin and the adaptor protein Dab-1 in cultured astrocytes. Albumin endocytosis may be a key step in brain development because it stimulates the synthesis of oleic acid, which in turn promotes neuronal differentiation.